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© An image processing apparatus has a memory 
device for storing pixel image data including both 
halftone image data such as data of image of a 
photograph having a gradation and line image data 
such as data of text containing characters. The stor- 
age is conducted on the basis of blocks each having 
a predetermined number of pixels. The mean in- 
formation quantity of the halftone image data per 
pixel stored in the. memory means is not greater 

FIG. 1A 
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than the information quantity of the line image data 
per pixel stored in the memory means. The halftone 
image data being compressed on the basis of the 
block. Therefore, both the halftone image data and 
line image data can be stored in a small memory by 
using common addresses, without causing any deg- 
radation of the image quality. 
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IMAGE PROCESSING APPARATUS 



BACKGROUND OF THE INVENTION 
Field of the Inventi o n 

The present invention relates to an image pro- 
cessing apparatus and, more particularly, to an 
image processing apparatus having a function for 
storing an image containing both pixel information 
of line images such as characters, graphs or the 
like (referred to as "text", hereinafter) and pixel 
information of halftone images having gradation 
such as the image of a photograph. 

Related Background Art 

In general, storage of a text requires a high 
resolution for ensuring smoothness and continuity 
of oblique lines and so forth. On the other hand, 
storage of an image requires a high level of grada- 
tion in order to avert from any deterioration of the 
image quality due to false profile. Conventionally, 
therefore, the memory device of image processing 
apparatus of the kind described has been con- 
structed to have pixels of a number large enough 
to ensure high smoothness and continuity of ob- 
lique lines and gradations of a number which is 
large enough to prevent degradation of image qual- 
ity due to false contour, as shown in Fig. 4. 

According to the conventional memory device 
described above, enormous pixels and gradations 
are necessary for obtaining high qualities of the 
text and image. This requires* a. correspondingly 
large storage capacity of the memory device, re- 
sulting in an impractically large scale and cost of 
the hardware. For instance, when 256 gradation 
levels are used, 8 bits per pixel are required for 
expressing gradation. That is, a memory capacity 
required is 8 times as large that required for storing 
the text alone which used one bit for each pixel. 

Thus, the conventional memory device is dis- 
advantageous in that a large scale and huge cost 
are required for the hardware due to employment 
of great numbers of pixels and gradations, in order 
to obtain high qualities of the text and image. This 
problem is serious particularly in the case of stor- 
age of full-color images because the required 
memory capacity is triple due to the necessity for 
3 planes for three primary colors of red, green and 
blue. For instance, when the gradations of each of 
the R, G and B planes is 256, 24 bits per pixel are 
necessary for the full-color display, which is 24 
times as large that required in the case of storage 
of monochromatic text which requires only one bit 
per pixel. 

Under these circumstances, the same applicant 
has proposed, in Japanese Patent Application Laid- 



open No. 62-92070, an art in which resolution is 
increased for text while gradation is enhanced for 
image so as to enable both text data and image 
data co-exist in the same memory. 

5 Proposed also are techniques in which repre- 

sentative color in a block is extracted and coded to 
enable compression of the data in the block, as in 
U.S. Patent Application S.N. 185,024 filed on April 
21, 1988 and U.S. Patent Application Serial No. 

io 362,014 filed on June 6, 1988. 

These proposals, however, cannot solve the 
problems of the known arts satisfactorily and there 
still exists demand for further improvement. 

75 SUMMARY OF THE INVENTION 

Accordingly, an object of the present invention 
is to provide an image processing apparatus ca- 
pable of overcoming the above-described problems 

20 of the known arts. 

Another object of the present invention is to 
provide an image processing apparatus capable 
storing an image containing both a text image and 
gradation image, improved to maintain good qualit- 

25 ies of both images without requiring any increase 
in the memory capacity. 

To these ends, according to one aspect of the 
present invention, there is provided an image pro- 
cessing apparatus comprising: memory means for 

30 storing, on the basis of blocks each having a pre- 
determined number of pixels, pixel image data 
including both halftone image data and line image 
data; wherein the mean information quantity of the 
halftone image data per pixel stored in the memory 

35 means is not greater than the mean information 
quantity of the line image data per pixel stored in 
the memory means, the halftone image data being 
compressed on the basis of the block. 

Still another object of the invention is to facili- 

40 tate an address control when both halftone image 
data and line image data commonly exist in a 
memory device. 

To this end, according to another aspect of the 
invention, there is provided an image processing 

45 apparatus comprising: memory means for storing, 
on the basis of blocks each having a predeter- 
mined number of pixels, pixel data of one frame 
including both halftone image data and line image 
data; means for controlling writing of the data in the 
so memory means; wherein the memory means store 
the halftone image pixel data while compressing 
the data quantity thereof, and the control means 
uses common addresses in writing the halftone 
image pixel data and the line image pixel data in 
the memory means. 
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A further object of the present invention is to 
enable halftone processing in good order. 

To this end, according to still another aspect of 
the present invention, there is provided an image 
processing apparatus comprising: memory means 
for storing data carried by pixels; judging means 
for judging whether the pixel data read from the 
memory means is halftone image data or not; and 
halftone processing means for conducting a hal- 
ftone processing on pixel data which has been 
judged as being halftone image data by the judging 
means, using peripheral pixel data on the pixels 
around the pixels carrying the halftone image data. 

A still further object of the present invention is 
to provide an image processing apparatus capable 
of storing both text data and image data, capable 
of maintaining good qualities of color image and 
text without requiring the memory capacity to be 
increased. 

To this end, according to a further object of the 
invention, there is provided an image processing 
apparatus comprising: judging means for judging 
whether input data is halftone image data or not; 
coding means for extracting, when the input data is 
judged to be halftone image data by the judging 
means, a representative color of the input data on 
the bass of pixel blocks each having a predeter- 
mined number of pixels, and coding the extracted 
representative color; a first memory for storing the 
code coded by the coding means; and a second 
memory for storing the input data when the input 
data is judged by the judging means to be halftone 
image data. 

A still further object of the present invention is 
to provide an image processing apparatus which 
can be used in combination with a computer or the 
like device for outputting image data from such a 
device. 

A still further object of the invention is to pro- 
vide an image processing apparatus having a sim- 
ple construction but yet capable of providing an 
image of a high quality. 

A still further object of the present invention is, 
to enable a diversified image processing. 

Other objects and features of the present in- 
vention will become clear from the following de- 
scription taken in conjunction with the accompany- 
ing drawings, as well as from the statement of 
Claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 



Figs. 1A to 1D are block diagrams of an image 
processing unit of a page printer as an embodi- 
ment of the present invention; 
Figs. 2A and 2B are illustration of relationships 
between gradation data of image pixel and text 
pixel; 



Fig. 3 is a block diagram of an example of a 
gradation adding circuit; 

Fig. 4 is an illustration of an image area and a 
text area on a page; 
5 Fig. 5 is a block diagram of an image area 
detecting circuit; 

Fig.6 is a block diagram of an image processing 
unit of a page printer as another embodiment; 
Figs. 7A and 7B are illustrations of a relationship 
70 between image pixel and text pixel; 

Fig. 8 is a block diagram of an example of code 
selection circuit; 

Fig. 9 is a block diagram of an image area 
judging circuit; 
75 Fig. 10 is a block diagram of an image process- 
ing unit of a page printer as still another em- 
bodiment; 

Fig. 11 is a block diagram of an image process- 
ing unit of a page printer as a further embodi- 

20 ment; 

Fig. 12 is an illustration of a pallet block; 

Fig. 13 is a block diagram of an example of a 

representative color selection circuit; 

Fig. 14 is a block diagram of an example of an 

25 index selection circuit; and 

Fig. 15 is a block diagram of an example of a 
code selection circuit. 
DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

30 

Preferred embodiments of the present inven- 
tion will be described with reference to the accom- 
panying drawings. 

Fig. 1A is a block diagram of a first embodi- 

35 ment of the image processing apparatus of the 
present invention, more particularly an image pro- 
cessing portion of a page printer. The term "page 
printer" is used to mean a printer having a memory 
capable of storing data of one page. The memory 

40 may be a binary memory or a memory of other 
notation. The image processing portion has an in- 
put terminal 1 which receives command and data 
from a host device such as a host computer, an 
image reader or the like. The input command and 

45 data are delivered to an interpreter 2 which inter- 
prets them in accordance with the content of the 
command and additional information such as a 
header. The text data (character data) are delivered 
to a text processing circuit 3, while image data 

so such as photograph data are supplied to an image 
processing circuit 4. The command includes, for 
example, a post-script which is a page description 
language (PDL). The text processing circuit 3 de- 
velops the text data into pixels which are the small- 

55 est units of the memory and writes the same in a 
page memory 6. The image processing circuit 4 
conducts processing of the image data, e.g., ex- 
pansion or contraction, in accordance with the 
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command and, thereafter, develops a plurality of 
bits having image gradation information into pixels 
in accordance with a predetermined rule and writes 
the same also in the page memory 6. At the same 
time, the image processing circuit 4 inputs an 
image area information indicating the image area to 
the image area detecting circuit 5. The image area 
detecting circuit 5 judges whether the data written 
in the page memory 6 is text data or image data, in 
accordance with the image area information, for 
each of blocks each having N (N = m x n) pixels 
(N being an integer of 2 or greater), and stores the 
result of the judgment in the area judging memory. 
The image area detecting circuit 5 also reads the 
results of the judgment from the area judging 
memory in accordance with a timing which is input 
through a memory control circuit 7 and delivers the 
read out data to a gradation adding circuit 9 as an 
image judging signal. 

The image area detecting circuit 5 has an area 
judging memory in which, for instance, one bit is 
allocated for each of the blocks in the page mem- 
ory 6, and executes the following steps of: (1) 
initialising bits on the area judging memory to "0"; 

(2) each time the image processing circuit 4 writes 
data in the page memory 6; changing the cor- 
responding bit on the area judging memory to "1 

(3) inputting, in correspondence with the reading 
from the page memory 6, the bit data of the area 
judging memory to the gradation adding circuit 9 
as image judging signal; and (4) writing "0" in the 
area judging memory for initialization. 

In this case, therefore, the area judging mem- 
ory is required to have a capacity which is 1/S the 
memory capacity of the page memory 6, where S 
represents the quantizing bit number of the image 
pixel. 

The image processing portion also has another 
input terminal 12 which receives a synchronizing 
signal from an image formation unit 45 (see Fig. 
1B). The memory control circuit 7 controls the 
output port of the page memory 6 in accordance 
with the synchronizing signal. The page memory 6 
is a dual port RAM having a capacity correspond- 
ing to pixels of one page of text data. The page 
memory* 6 has an input random access port con- 
nected to the text processing circuit 3 and the 
image processing circuit 4 and an output serial 
access port which is connected to a block forming 
circuit 8. Thus, the signals processed by the text 
processing circuit 3 and the image processing cir- 
cuit 4 are stored in the corresponding addresses in 
the page memory 6 through the random access 
port. 

The image processing unit also has an output 
terminal 11 which is connected to a printer head of 
the image forming unit 45 shov/n in Fig. 1B, while 
the serial port of the page memory 6 delivers to 



the block forming circuit 8 the data from the lead- 
ing end of the page in accordance with the syn- 
chronizing signal received from the image forming 
unit 45. The print signal from the page memory 6 
5 is divided into blocks each having N (N = m x n) 
pixels corresponding to the above-mentioned 
blocks for area judgment so as to form N-bit data 
which are input to the gradation adding circuit 9. 
The gradation adding circuit 9 operates in accor- 

10 dance with the aforementioned image judging sig- 
nal delivered from the image area detection circuit 
5 so as to determine that, when the block is within 
the image area, the N bit data is gradation data and 
treats the gradations of all (N) pixels in the block as 

75 N-bit data. On the other hand, when the block is 
within the text area, i.e., when the block is out of 
the image area, the gradation adding circuit 9 op- 
erates to examine the bits of the N pixels. When 
the bit is "0", the circuit delivers a predetermined 

20 background gradation data which is usually "0 M for 
all bits. Conversely, when the bit is "1 ", the circuit 
9 delivers a predetermined character gradation 
data which is usually "1 " for ail bits. Thus, all the 
pixels in a block belonging to the image area are 

25 set to the same gradation, whereas, in the test 
area, the pixels on which lines of characters are 
written are set to the character gradation and pixels 
in on which no character line is written are set to 
the background gradation. The pixel data with the 

30 gradation information thus added by the gradation 
adding circuit 9 are input to a raster circuit 10 
which converts the pixel data into raster signals 
conforming with the scanning of the printer. The 
thus formed raster signal is then delivered to the 

35 printer head (not shown) of the image forming unit 
45 of Fig. 1 B through the output terminal 1 1 . 

The address controllers 13 and 14 conducts 
address controls for writing and reading data to and 
from the page memory 6 and the area judging 

40 memory of the image area detecting circuit 5, 
respectively. These address controllers are con- 
trolled by a memory control circuit 7. The address 
controller 13 controls both the line image data from 
the text processing circuit 3 and the halftone image 

45 data from the image processing circuit 4, using 
common addresses- 
Assuming that the gradation number of the 
image pixel is 2 3 = 512, all the gradation levels 
can be expressed by 3 x 3 = 9 bits. It is therefore 

so possible to store the gradation levels of the image 
pixels by forming a block by three lines and three 
columns of text pixels (M = n = 3) as shown in 
Fig. 2A, setting the bit data concerning the grada- 
tions of the image pixel in the block and recon- 

55 structing the gradation data when reading the pixel 
data. However, the following problem is encoun- 
tered. For instance, if the mean value or the central 
value of the pixels in a block is extracted and used 
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as the values of pixels in this block, the data is 
compressed on the block basis so that the resolu- 
tion is lowered undesirably- In the described case, 
the resolution is reduced to 1/3 both in the line and 
column directions. This, however, does not produce 
any significant degradation in the quality of the 
image because the requirement for resolution in 
the natural picture is not so high as that in the case 
is characters. 

Fig. 2B shows the gradation data of the image 
pixels, while Fig. 2A shows bit numbers corre- 
sponding to the bits shown in Fig. 2B. 

The text area is not formed into blocks so that 
a high resolution is obtainable. It is therefore possi- 
ble to attain the qualities of the text and the image 
without requiring any increase in the memory ca- 
pacity. 

As has been described, the mean information 
quantity of the halftone image data per pixel stored 
in the page memory 6 is equal to that of the line 
image data, so that halftone image data and line 
image data can co-exist in the same memory. 

The co-existence of the two types of data is 
possible even when the mean information quantity 
of the halftone image data per pixel is smaller than 
that of the line image data. 

Fig. 3 is a block diagram showing an example 
of the internal structure of the gradation adding 
circuit 9. The gradation adding circuit 9 has a 
character gradation data storage register 30 for 
storing the gradation data of the character portions 
of the text, and a background gradation data stor- 
age register 31 for storing the gradation data of the 
background portion of the text. These registers 30 
and 31 are connected to input terminals a and b of 
a first signal selector switch 33, respectively. Gra- 
dation data from, for example, the host computer 
41 are beforehand stored in the character and 
background gradation data storage registers 30 and 
31 . For instance, the c character-gradation data is 
"1 " for all bits, while the background gradation data 
is "0" for all bits, as explained before. 

The pixel data of the block formed by the block 
forming circuit 8 is picked up by a shift register 32 
bit by bit from the leftest one and is delivered to 
the first selector switch 33. The first selector switch 
33 operates in accordance with the selector signal 
from the shift register 32 so as to select the char- 
acter gradation data on the terminal a when the 
pixel carries the character data written thereon and 
the background gradation data b for the pixels on 
which characters are not written? The first selector 
switch 33 delivers the selected signal to terminal d 
of a second selector switch 34. The second selec> 
tor switch 34 operates in accordance with the im- 
age judging signal input from the image area de- 
tection circuit 5, such that it selects a signal on a 
lerminale (gradation data signal restored from the 



block pixel data) when the image judging signal 
indicates an image area and selects the signal on 
the terminal dwhen the image judging signal in- 
dicates an area outside the image area. The se- 
5 lected signal is output from the terminal f. Thus, 
adequate gradation data are selected for the pixels 
of the text area and the image area by the grada- 
tion adding circuit 9. 

Fig. 1 B is a block diagram of the whole image 
10 processing apparatus including the image process- 
ing unit 44 shown in Fig. 1A. 

In Fig. 1 B, numerals 41 denotes the host com- 
puter, 42 denotes an external memory device such 
as a hard disk or an optical-magnetic disk, 43 
75 denotes an input device such as an image scanner 
capable of converting an original image into pixel 
data, a digitizer for appointing an area or a key- 
board for entering commands and text characters, 
44 denotes the image processing unit as shown in 
20 Fig. 1A, 45 denotes a later-mentioned image for- 
ming unit, 46 denotes a printer which is formed by 
the image processing unit 44 and the image for- 
ming unit 45, 47 denotes a communication device 
for transmitting and receiving processed image 
25 data, and 48 denotes a monitor for displaying the 
processed image data. The image forming unit 45, 
communication device 47 and the monitor 48 are 
supplied with data through the output terminal 11. 
A description will be given of the image for- 
30 ming unit 45. Numeral 711 denotes a scanner 
having a laser output unit for converting the image 
signal from the output terminal 11 of the image 
processing unit 44 into light signals, a multi-sur- 
face, e.g., octagonal, polygon mirror 712, a motor 
35 (not shown) for rotatingly driving the mirror 712, an 
f/9 lens (image-forming lens) 713, and so forth. 
Numeral 714 denotes a reflective mirror for altering 
the path of the laser light, while 715 denotes a 
photosensitive drum 715. The laser beam emitted 
40 from the laser output unit is reflected by the poly- 
gon mirror 712 so as to raster-scan the surface of 
the photosensitive drum 715 through the lens 713 
and the mirror 714, thereby forming a latent image 
corresponding to the original image. 
45 Numeral 711 denotes a primary charger, 718 

denotes a whole-area exposure lamp 718, 723 de- 
notes a cleaner unit for collecting residual toner 
. which has not been transferred, and 724 denotes a 
pre-transfer charger. These components are ar- 
50 ranged around the photosensitive drum 715. 

Numeral 726 designates a developing unit for 
developing the electrostatic latent image formed on 
the surface of the photosensitive drum 715. Nu- 
merals 731 Y, 731 M, 731 C and 731 Bk represent 
55 developing sleeves for conducting development in 
contact with the photosensitive drum 715, numerals 
730Y, 730M, 730C and 730Bk represent toner hop- 
pers for preserving fresh toner to be used, and 732 



5 



BNSDOCIO: <EP 0429293A2_I_> 



EP 0 429 283 A2 



10 



denotes a screw for feeding the toner. The devel- 
oping unit 726 is composed of the sleeve 731Y to 
731 Bk f toner hoppers 730Y to 730Bk and the screw 
732. These components are arranged around the 
axis P of rotation of the developing unit 726. For 
instance, the development of yellow color image is 
conducted with the sleeve 731 Y held in contact 
with the photosensitive drum 751 as illustrated, 
whereas, for developing a magenta color image, 
the developing unit 726 is rotated about the axis P 
so as to bring the developing sleeve 731 M into 
contact with the photosensitive drum 715. Likewise, 
development of cyan and black color images are 
conducted by rotating the developing unit 726 to 
bring the respective sleeves into contact with the 
photosensitive drum 715. 

Numeral 716 designates a transfer drum for 
transferring the toner image from the photosen- 
sitive drum 715 to a paper. Numeral 719 des- 
ignates an actuator piate for detecting the position 
of the transfer drum 716, 720 denotes a position 
sensor which senses the resetting of the transfer 
drum 716 to the home position upon sensing the 
approach of the actuator plate 719, numeral 725 
denotes a transfer drum cleaner, numeral 727 de- 
notes a paper pressing roller, numeral 728 denotes 
a charge remover and numeral 729 denotes a 
transfer charger. These components 719, 720, 725, 
727 and 728 are arranged around the transfer roller 
716. 

Numerals 735 and 736 denote a paper feed 
cassette encasing the paper, 737 and 738 denote 
paper feed rollers for feeding paper from the cas- 
settes 735, 736 and 739, 740 and 741 denote 
timing rollers for determining the timing of feed of 
the paper. The paper fed through the paper feeding 
mechanism having these components is led by a 
paper guide 749 and gripped at its leading end by 
a later-mentioned gripper and wound around the 
transfer drum 716 so as to be advanced to the 
image forming process. 

A drum drive motor 550 is capable of synchro- 
nously rotating the photosensitive drum 715 and 
the transfer drum 716. The paper after the image 
forming process is separated from the transfer 
drum 716 by a separation claw 750 and is con- 
veyed by a conveyor belt 742. Numeral 743 des- 
ignates an image fixing portion which fixes the ' 
paper which has been conveyed by the conveyor 
belt 742. The image fixing portion 743 has a pair of 
heat-press rollers 744 and 745. 

Although a laser beam printer performing elec- 
trophotographic process is specifically mentioned, 
it will be clear to those skilled in the art that the 
image forming unit 45 may be comprised of other 
types of printer such as a thermal transfer printer, 
dot printer or an ink jet printer. 

in particular, a so-called bubble jet type printer, 



which incorporates a head of the type capable of 
discharging an ink droplet by membrane boiling 
effected by input of heat energy, is suitably used 
as the image forming unit 45. 

5 Fig. 1D shows a modification of the image 

processing unit shown in Fig. 1A. In this Figure, a 
reference numeral 15 denotes an edition area sig- 
nal which is generated by appointment of coordi- 
nates entered through the input device 43 such as 

10 a digitizer or a keyboard. The edition area signal 15 
is delivered to the memory control device through 
the host computer 41 and the interpreter 2. The 
memory circuit 7 controls the enable state of the 
address signals from the address controllers 13, 14 

75 in accordance with the addition area signal 15, for 
the purpose of edition such as cutting out of the 
image within the designated area (trimming) and 
erasion of the image in the designated area 
(masking). 

20 Fig. 5 is a block diagram of another example of 

the image area detecting circuit 5. In this example, 
an image area is defined by the left upper corner 
point (xO, yO) (referred to as "start point" 
hereinafter) of a rectangle at which the scanning is 

25 commenced and the right lower corner point (x1, 
y1) (referred to as "ending point", hereinafter) of 
the rectangle at which the scanning terminates, as 
will be seen from Fig. 4. In the following descrip- 
tion, the directions of the main scan and sub-scan 

30 of the printer are referred to as "x direction" and 
"y direction", respectively. The x and y coordinate 
values (xO, yO) (x1, y1) of the starting and ending 
points are input from the image processing circuit 
4 and are stored in registers 20, 21, 22 and 23. 

35 More specifically, the registers 20, 21, 22 and 23 
store, respectively, the x coordinate xO of the start 
point, x coordinate x1 of the ending point, y coordi- 
nate yO of the start point and the y coordinate y1 of 
the ending point. The outputs from the first and 

40 second registers 20, 21 are connected to a first 
comparator circuit 24, while outputs from the third 
and fourth registers 22, 23 are connected to a 
second comparator circuit 25. The first and second 
comparator circuits 24, also receive x and y coordi- 

45 nates values x, y of the pixel which is being read 
from the page memory 6. 

The first comparator circuit 24 compares the x 
coordinate values xO, x1 of the starting and ending 
points with the x coordinate value x of the pixel 

so which is being read from the page memory 6, and 
delivers to an AND circuit 26 a signal "1" on 
condition of xO £ x £ x1 and a signal "0" on 
condition of x < xO or x > x1 . Similarly, the second 
comparator circuit 25 delivers to the AND circuit 26 

55 a signal "1" on condition of yO £ y £ y1 and a 
signal "0" on condition of y < yO or y > y1. 
Consequently, the AND circuit 26 produces a sig- 
nal "1" when both the conditions xO £ x £ x1 and 
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yO ^ y ^ y1 are simultaneously met. and delivers a 
signal M 0" otherwise, i.e., when one of the con- 
ditions x < xO, x > x1. y < yO and y > y1 is met, 
thus enabling judgment of the image area When a 
plurality of image areas exist in a frame, the circuit 
shown in Fig.5 is arranged in plural and judgment 
of the image area is conducted on the basis of 
AND of the outputs of these circuits. This embodi- 
ment does not necessitates an area judging mem- 
ory which is used in the example of the image area 
detecting circuit 5 for the purpose of storing the 
judging results of blocks of one frame. 

In the described embodiment, the block for- 
ming circuit 8 is provided on the output side of the 
page memory 6. This, however, is only illustrative 
and the data block may be formed when the data 
is stored in the page memory 6. In such a case, 
the block forming circuit 8 can be dispensed with. 

Although monochromatic image has been spe- 
cifically mentioned in the foregoing description, it is 
possible to provide the page memory with a plural- 
ity of planes to enable processing of a color image. 
For instance, a full-color image processing is made 
possible by providing the page memory 6 with 
three planes of R, G and B and conducting the 
described image processing operation for each of 
these planes. 

The number of gradations of the image area is 
determined in accordance with the performance of 
the image forming unit. Preferably, therefore, the 
size of the block is determined in accordance with 
the number of gradations which can be dealt with 
by the image forming unit. More specifically, when 
the image forming unit is capable of outputting 2 N 
gradation levels, the block size is preferably deter- 
mined to contain N pixels. For instance, when the 
image forming unit is capable of expressing 16 
gradation levels, storage of the image pixels in the 
form of blocks each containing 2x2 pixels suf- 
fices. 

Thus, in the described embodiment of the 
present invention, gradation information is stored 
by using a plurality of pixels which are usable also 
as text pixels, so that a composite image contain- 
ing both text image and gradation image can be 
stored in a common memory without requiring the 
memory capacity to be increased and without 
causing any degradation or qualities of both types 
of image. 

Fig. 6 is a block diagram of a second embodi- 
ment of the image processing apparatus of the 
present invention, more particularly an image pro- 
cessing unit of a page printer. An input terminal 
201 receives commands and data entered through 
a host device such as a host computer or an image 
reader. The entered command and data are input 
to the interpreter 202 and the interpreter 202 inter- 
prets the commands and data and delivers in- 



formation such as characters or the like to a text 
processing circuit 203 and image information such 
as a photographic image to an image processing 
circuit 204. The text processing circuit 203 devel- 
s ops the text data into pixels which are the smallest 
units of the memory and writes the same in a page 
memory 206. The image processing circuit 204 
conducts processing of an image data such as 
expansion or contraction of the image in accor- 
w dance with the command, and delivers the result of 
the processing to a pallet encode circuit 207 and 
also to an image area judging circuit 205 which 
indicates the image area. The image area judging 
circuit 205 judges whether the data written in the 
is page memory 205 is a text data or an image data, 
for each of blocks of N image pixels as shown in 
Fig. 7A and stores the result of judgment in the 
area judging memory (not shown). The result of the 
judgment is read from the area judging memory 5 
20 in accordance with a timing input from a memory 
control circuit 209 and is delivered to a code selec- 
tion circuit 21 0. 

The image area detecting circuit 205 has an 
area judging memory of a bit size which is equal to 
25 that obtained when one bit is allocated all the 
image pixels on the page to be printed, assuming 
that all the pixels on the page are image pixels. 
The image area detecting circuit 205 execute the 
following steps of: (1 ) the bits on the area judging 
30 memory to "0"; (2) setting, each time the pallet 
code (output from a later-mentioned pallet end 
code circuit 207) is written in the page memory, 
the corresponding built of the area judging memory 
to "1 "; (3) reading, each time data is read from the 
35 page memory 208. the value of the bit in the area 
judging memory corresponding to the rear pixel, 
and delivering the read value to a code selection 
circuit 210 as an image judging signal; and (4) 
writing "0" in the corresponding bit to initialize this 
40 bit. In this case, therefore, the area judging mem- 
ory is required to have a size or storage capacity 
which is 1/S the capacity of the page memory 208, 
where S being the number of text pixels necessary 
for forming one image pixel. 
45 The memory control circuit 209 controls the 

outputs from the output port (serial access port) of 
the page memory 208 and the image area judging 
circuit 205, in accordance with a synchronizing 
signal which is delivered by the image forming unit 
so 45 (see Fig. 1B) through the input terminal 214. 
The pallet encode circuit 207 is a look-up table 
which converts the input image pixel data into 
pallet colors (representative colors). For instance, 
when image data corresponding to one image pixel 
55 is input by a 24-bit data (8-bits for each of red. 
green and blue colors), the pallet encode circuit 
207 converts this 24-bit data into a 9-bit pallet 
code. Thus, 16,780,000 colors (2 2 * colors) are re- 
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presented by 512 (2 9 ) colors. The converted image 
data is written in the page memory 208. The page 
memory 208 is a dual port RAM having a capacity 
corresponding to the number of the text pixels 
contained in one page. The page memory 208 has 
a random access port (input port) to which are 
connected the text processing circuit 3 and the 
pallet encode circuit 207 mentioned before. The 
page memory 208 also has a serial access port 
(output port) to which is connected the code selec- 
tion circuit 210. Thus, the text processing circuit 
203 and the pallet encode circuit 207 stores the 
processing results in the page memory 208 at a 
corresponding addresses through the random ac- 
cess port. At the same time, the image data is 
serially output from the serial access port of the 
page memory 208 on the image pixel basis from 
the beginning end of the text in accordance with 
the synchronizing signal delivered from the image 
forming unit. The code selection- circuit 210 op- 
erates in accordance with the control signal input 
from the image area judging circuit 205, i.e., the 
image judging signal. Namely, when the data input 
from the page memory 208 is image pixels, the 
code selection circuit 210 judges that the data is a 
pallet code and delivers to the pallet decode circuit 
211 the pallet codes of a number equal to the 
number of the corresponding text pixels. On the 
other hand, when the data input from the page 
memory 208 sis text pixels, the code selection 
circuit 210 examines the bit of each text pixel. 
When the value of the examined bit is "0", a 
previously set background pallet code is input to 
the pallet decode circuit 211, whereas, when the 
examined bit is "1", a previously set character 
pallet code is input to the pallet decode circuit 21 1 . 

Fig. 8 is a block diagram showing an example 
of the internal structure of the code selection circuit 
210. A character color storage register 220 for 
storing pallet code of the character portion of a text 
and a background color storage register 221 for 
storing pallet code of the background portion of the 
text are connected to the input terminals a and b of 
the first signal selector switch 223, respectively. 
Pallet codes of the character portion and back- 
ground portion are beforehand stored in the char- 
acter color storage register 220 and the back- 
ground color storage register 221, respectively. 

Pixel data is input from the page memory 208 
to the parallel/serial conversion circuit 222 which 
picks up the input pixel data in a bit-by-bit fashion 
and delivers it to the first selector switch 223 as a 
selector control signal. 

The first selector switch 223 selects the termi- 
nal b, i.e., the background pallet code, when the 
selector control signal delivered from the 
parallel/serial conversion circuit 222 is "0", where- 
as, when the selector control signal is "1", it se- 
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lects the terminal a, i.e., the character pallet code. 
The first selector switch 223 delivers the selected 
code to a terminal d of a second selector sv/itch 
224. The second selector switch 224 also receives 

5 at its terminate data (pallet code) input from the 
page memory 208. The second selector switch 224 
operates in accordance with the image judging 
signal delivered from the image area judging circuit 
205 such that, when the input data is image pixel 

io data, it delivers the pallet code on the terminal e, 
whereas, when the input data is text pixel data.Tt 
delivers the pallet code on the terminal d to the 
pallet decoder circuit 211. 

The pallet decode circuit 21 1 is a look-up table 

15 for converting the pallet codes into input color 
signals and is adapted to generate, for example, 8- 
bit data for each of red, green and blue colors from 
a 9-bit pallet code. The color signal thus converted 
is rearranged by a scan conversion circuit 212 into 

20 a sequence conforming with the image forming unit 
45 and is delivered to the latter through a terminal 
213. 

Figs. 7A and 7B illustrate an example of the 
relationship between the text pixel and the image 

25 pixel. More specifically, Fig. 7A shows the relation- 
ship between the text pixels and image pixels on a 
page, while Fig. 7B shows the relationship between 
the bits of a pallet code and the numbers of the 
image pixels 0 to 8 on the page. As will be under- 

30 stood from these Figures, one image pixel is repre- 
sented by 9 text pixels arranged in three lines and 
three columns. If one bit is allocated to one text 
pixel, the image pixel contains information of 9 bits, 
thus enabling expression of 512 colors. In the de- 

35 scribed embodiment, colors are expressed by pal- 
let codes so that any 512 colors out of about 
16,780,000 colors can be used provided that the 
signals for each of red, green and blue colors 
output from the pallet decode circuit 11 are of 8 

40 bits. 

The described embodiment is based upon rec- 
ognition of the fact that the requirement for high 
resolution is less strict in a gradation image such 
as a photograph than in text images and that the 

45 colors in a frame can be compressed by making 
use of correlation of images and visual and rec- 
ognition characteristics of human being. In the de- 
scribed embodiment, the color information of one 
image pixel is developed into 9 text pixels and the 

so 9 text pixels are stored as one image pixel. It is 
therefore possible to efficiently store a composite 
image in which text and gradation images co-exist, 
without requiring any increase in the memory ca- 
pacity. Needless to say, the number of bits of the 

55 color information is not limited to "9". Thus, the 
color information can have any integer number of 
bits not smaller than 2 according to the image 
quality required. 

8 
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Fig. 9 is a block diagram of another example of 
the image area detecting circuit 205. In this exam- 
ple, an image area is defined by the left upper 
corner point (xO, yO) (referred to as "start point" 
hereinafter) of a rectangle at which the scanning is 
commenced and the right lower corner point (x1, 
y1) (referred to as "ending point", hereinafter) of 
the rectangle at which the scanning terminates, as 
will be seen form Fig. 4. In the following descrip- 
tion, the directions of the main scan and sub-scan 
of the printer are referred to as "x direction" and 
"y direction", respectively. The x and y coordinate 
values (xO, yO) (x1, y1) of the starting and ending 
points are input from the image processing circuit 
204 and are stored in registers 230, 232, 231 and 
233. The outputs from the first and second regis- 
ters 230, 231 are connected to a first comparator 
circuit 234, while outputs from the third and fourth 
registers 232, 233 are connected to a second com- 
parator circuit 235. The first and second compara- 
tor circuits 234, 235 also receive x and y coordi- 
nates values x, y of the pixel which is being read 
from the page memory 208. 

The x and y coordinate values of the start point 
and ending point (xO, yO), (x1, y1) are read from 
the image processing circuit 4 (see Fig. 9) and are 
stored in the registers 230, 232, 231 and 233. 

The first comparator circuit 234 compares the x 
coordinate values xO, x1 of the starting and ending 
points with the x coordinate value x of the pixel 
which is being read from the page memory 208, 
and delivers to an AND circuit 236 a signal "1" on 
condition of xO £ x £ x1 and a signal "0" on 
condition of x < xO or x > x1. Similarly, the second 
comparator circuit 235 delivers to the AND circuit 
236 a signal "1 " on condition of yO £ y £ y1 and a 
signal "0" on condition of y < yO or y > y1. 
Consequently, the AND circuit 26 produces a sig- 
nal "1" when both the conditions xO £ x £ x1 and 
yO £ y £ y1 are simultaneously met, and delivers a 
signal "0" otherwise, i.e., when one of the con- 
ditions x < xO, x > x1, y < yO or y > y1 is met, 
thus enabling judgment of the image area. When a 
plurality of image areas exist in a frame, the circuit 
shown in Fig. 9 is arranged in plural and judgment 
of the image area is conducted on the basis of 
AND of the outputs of these circuits. This embodi- 
ment does not necessitate an area judging memory 
which is used in the example of the image area 
detecting, circuit 205. 

Fig. 10 is a block diagram of a different em- 
bodiment of the present invention in which the 
same reference numerals are used to denote the 
same parts or components as those in Fig. 6. The 
following description therefore will be concentrated 
only to the features which are not employed in the 
embodiment shown in Fig. 6. 

In this embodiment, an input terminal 201 re- 



ceives, from a host computer 41 (see Fig. 1 B), data 
concerning the pallet decode table and also image 
data which has been concerted by the host com- 
puter 41 into pallet codes. Therefore, when a pallet 
5 decode table data is input, the interpreter 240 
supplies the pallet decode circuit 242 with the table 
data so as to update the pallet decode table in the 
pallet decode circuit 242. On the other hand, when 
the data input through the input terminal is a pallet 

io code which represents a character color or a back- 
ground color, the interpreter 240 delivers the input 
data to the code selecting circuit 241. As explained 
before, the code selecting circuit 241 has a char- 
acter color storage register and a background color 

75 storage register so that pallet codes of the char- 
acter color and background color are stored in 
these registers. 

The data processed by the image processing 
circuit 204 has already been converted into pallet 

20 code so that it is directly written in the page 
memory 208. By conducting the transfer of the 
image data from the host computer 41 in terms of 
the pallet code, it is possible to remarkably shorten 
the time required for the transfer. Furthermore, 

25 since the pallet decode circuit 242 in this embodi- 
ment is formed by a look-up table using a RAM, 
the table data can be updated on page basis, so 
that color conversion can be conducted easily by 
altering the data stored in the table by means of a 

30 CPU which is not shown 

This embodiment also features a spatial filter 
244 which is connected to the output side of the 
scan conversion circuit 212. This spatial filter 244 
receives an image area judging signal from the 

35 image area judging circuit 205 through a delay 
circuit 243 and a scan conversion circuit 245. The 
delay circuit 243 is a circuit for delaying the image 
area judging circuit for a predetermined time, while 
the scanning conversion circuit 245 is a circuit 

40 which conducts the same conversion as that per- 
formed by the scan conversion circuit 212. 

The spatial filter 244 passes the input pixel 
data without effecting any processing when the 
input pixel data is text pixel data. When the input 

45 pixel data is image pixel data, however, the spatial 
filter 244 conducts smoothing of the boundaries of 
the blocks. The smoothing can be conducted by 
using a known algorithm, consequently, the block 
distortion in the image area is removed and gen- 

50 eration of false profile is avoided in the text area, 
without causing degradation of the block distortion. 

As will be understood from the foregoing de- 
scription, the illustrated embodiments offers the 
following advantages. Namely, color information of 

55 image pixels in an composite image containing 
both an image and a. text is stored efficiently so 
that high qualities of both the image with color 
information and text image are maintained without 
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requiring any increase in the storage capacity of 
the memory. The addition, a further efficient use of 
memory capacity is made possible since the color 
information of image pixels is stored in a com- 
pressed manner. 

Furthermore, the transfer of image data from a 
hoist device such as a host computer is effected in 
a compressed manner so that the time required for 
the transfer of the image pixels is remarkably 
shortened to achieve a higher processing speed. 

Furthermore, since the smoothing is effected 
only on the image area, any block distortion in the 
image area can be eliminated without causing dete- 
rioration of the quality of the text area and genera- 
tion of false profile due to compression of color 
image can be avoided. 

Fig. 11 is a block diagram of a third embodi- 
ment of the image processing apparatus of the 
present invention, more specifically an image pro- 
cessor of a page printer An input terminal 301 of 
the apparatus receives commands and data input 
from an external device such as a host computer 
41 . The input commands and data are delivered to 
an interpreter 302 which interprets the commands 
and data so as to deliver text information 
(characters or the like) to a text processing circuit 
302 and image information such as a photograph to 
an image processing circuit 304. The text process- 
ing circuit 303 develops the text data into pixels 
which are the smallest units of memory and writes 
the pixel data in an index memory 308 in units of 
pallet blocks which will be described later. At the 
same time, the text processing circuit 303 writes 
later-mentioned pallet codes of the character por- 
tion and the background portion of the text in a 
pallet code memory 309. On the other hand, the 
image processing circuit 304 conducts processing 
of image data corresponding to the command, e.g., 
expansion, contraction and rotation, so as to apply 
the processed image data to a block forming circuit 
305. The block forming circuit 305 forms the pixels 
into pallet blocks having N pixels (N = m x n) by a 
known method employing a line memory or the like 
means, as shown in Fig. 12. Symbols m and n 
represent integers which are not smaller than 2. In 
the arrangement shown in Fig. 12, both m and n 
are 4 so that each pallet block contains 16 pixels. 
The pallet blocks each containing N pixels are 
delivered through a signal line 103 to an index 
selection circuit 6 and a representative color selec- 
tion circuit 307. The representative color selection 
circuit 7 selects two colors out of the N pixels and 
outputs the selected colors in the form of pallet 
codes. An example of the construction of the repre- 
sentative color selection circuit 307 is shown in Fig. 
13. 

Referring to Fig. 13, the N pieces of pixel data 
input on the block basis from the signal line 103 



are input to a pallet code forming circuit 331. This 
circuit 331 is a look-up table for converting the 
input pixel data into pallet colors (representative 
colors) and is composed of a RAM or a ROM. For 
5 instance, when one pixel data is input with 8 bits 
for each of red, green and blue colors, the 24-bit 
data (8x3 = 24) is converted into a pallet code of 
8 bits. Thus, 16,780.000 (2 2 *) colors are repre- 
sented by 256 (2 8 ) colors. 

70 The pixel data converted into the pallet code 

by the pallet code forming circuit 331 is input to a 
representative color determining circuit 333 through 
a histogram generating circuit 332. The histogram 
generating circuit 332 generates a histogram con- 
is cerning the frequency of occurrence of each pallet 
code. The representative color determining circuit 
333 selects two pallet codes, i.e., a pallet code of 
the greatest appearance frequency and the pallet 
code of the frequency next to the greatest fre- 

20 quency, in accordance with the histogram. The 
representative color determining circuit then writes 
through the signal line 104 the selected pallet 
codes in the pallet code memory 309 and also to a 
pallet decode circuit 334. The pallet decode circuit 

25 334 restores the original pixel data from the input 
pallet codes of two colors. The restored data is 
supplied to the index selection circuit 306 through 
the signal line 105. 

Although two colors of the greatest and next to 

30 the greatest appearance frequencies are selected 
in the described embodiment, this is only illustra- 
tive and the arrangement may be such that two 
representative colors are selected so as to mini- 
mize the error in the block caused by the use of 

35 these representative colors by, for example, least 
square method. 

The index selection circuit 306 is a circuit 
which determines to which one of the two repre- 
sentative colors the pixels in the block are to be 

40 allocated. An example of the construction of the 
index selection circuit 306 is shown in Fig. 14. 

Referring to Fig. 14, the pixel data input from 
the block forming circuit 305 through the signal line 
103 is input to a delay circuit 341 and the afore- 

45 mentioned two representative colors input through 
the signal lines 105 S are input to first and second 
representative color registers 347, 348. The delay 
circuit 341 delays the output of the input pixel data 
until the two representative colors are stored in the 

so representative color registers 347, 348. After the 
storage of the representative colors, the delay cir- 
cuit delivers the delayed input data to first and 
second subtracting units 342, 343. The first and 
second subtracting units 342, 343. compute the 

55 differences Di and D2 between the pixel data and 
the first and second representative colors and de- 
liver the computation results to first and second 
absolute value circuits 344, 345. The first and sec- 
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ond absolute value circuits 344, 345 deliver the 
absolute values |Di| and p2| to of the differences 
Di and D 2 to a comparator 346. The comparator 
346 compares the absolute values |Di| and p2| 
with each other and produces an output* "0" on 
condition of |D,| £ |D 2 | and "1" on condition of |Di| 
> |D2| and delivers this output as an index to an 
index memory 308 through a signal line 106. 

As a result of the described operation, resolu- 
tion information and color information are respec- 
tively written in the index memory 308 and the 
pallet code memory 309. 

Thus, in the illustrated embodiment, the image 
data on the page is divided into minute blocks 
each having a plurality of pixels and the content of 
each block is expressed in terms of two repre- 
sentative colors, the pallet codes of the two repre- 
sentative colors and the index ( w 0" or "1") of the 
representative color allocated to the pixels in the 
block are stored in the respective memories. It is 
therefore possible to store a composite image con- 
taining both full-color text and image by a memory 
of a small capacity, without causing any degrada- 
tion in the resolution. In addition, since no distinc- 
tion is necessary between the text portion and the 
image portion, the construction of the processing 
circuit is simplified and the speed of processing is 
enhanced. 

A description will be given of the reading op- 
eration, hereinunder. 

The memory control circuit 31 1 operates in 
accordance with a synchronizing signal which is 
input through the input terminal 315 from the image 
forming unit 45 so as to control the index memory 

308 and the pal let code memory 309 such that 
data stored in these memories are read on block 
basis from the leading end of the page. The code 
selection circuit 310 is a circuit for allocating pallet 
codes to pixels in the block. An example of the 
construction of the code selection circuit 310 is 
shown in Fig. 15. 

Referring to Fig. 15. two representative color 
pallet codes are read from the pallet code memory 

309 through the signal line 101. One of these two 
pallet codes, corresponding to the index "1", is 
stored in a paint color register 352, while the pallet 
code corresponding to the index "0" is stored in 
the background color register 353. On the other 
hand, the indices of the pixels of the block read 
from the index memory 308 through the signal line 
100 are temporarily stored in a shift register 351 
and are picked up one by one so as to be deliv- 
ered to a control terminals of a switch 354. More 
specifically, the pallet code corresponding to the 
index "l" is applied by the paint color register 352 
to a terminal a of the switch 354. while the pallet 
code corresponding to the index "0" is applied by 
the paint color register 353 to a terminal b of the 



switch 354. The switch 354 operates in accordance 
with an index signal supplied by a shift register 351 
so as to connect a common terminal c to the 
terminal a when the index is "1" to the terminal b 
5 when thelndex is "0". ~~ 
As a consequence, pallet codes corresponding 
to the indices of the respective pixels are sequen- 
tially delivered to the signal line 102 and are ap- 
plied to the first pallet decode circuit 312. The 

70 pallet decode circuit 312 then restores the original 
pixel data (8-bit data for each of red, green and 
blue colors) from the pallet code and delivers the 
pixel data to a scan conversion circuit 313 which 
converts the pixel data into a form which conforms 

15 with the image forming unit 45 and then delivers 
the converted data to a printer engine through the 
output terminal 31 4. 

In general, the number of colors appearing in 
one frame is not so large. In addition, a reduction 

20 in the number of colors is allowable considering the 
visual color discrimination power of human eyes. 
With these knowledges, in the described embodi- 
ment, the number of colors expressed is reduced 
to enable a reduction in the memory capacity. 

25 Assuming that the bit number of the input pixel is 
24 (8 bits for each of red, green and blue colors), 
any desired 256 colors (2 3 = 256) are selected out 
of 16,780,000 (2 2 *) colors and different codes are 
allocated to these selected colors, thus enabling 

30 these colors to be expressed in terms of codes. To 
this end, the pallet code forming circuit 331 for 
converting the input pixel data into pallet codes 
and the pallet decode circuits 312, 334 for convert- 
ing the pallet codes into input pixel data are con- 

35 structed with rewritable look-up tables, e.g., RAMs, 
so as to enable updating of the contents of these 
circuits by a host computer 41. It is therefore 
possible to change the above-mentioned 256 col- 
ors as desired. 

40 As will be understood from the foregoing de- 

scription, the illustrated image processing appara- 
tus can store a composite image containing both 
full color text and image by using a memory of a 
small capacity, without causing any degradation in 

45 the resolution of the text, by virtue of the fact that 
the image data is divided into a multiplicity of 
minute blocks and the representative color codes 
of the blocks and the indices of the pixels are 
respectively stored. Furthermore, the circuit con- 
so struction can be made simpler and high-speed 
operation is made possible, since no distinction is 
necessary between the text area and the image 
area. 

Although the invention has been described 
55 through its specific forms, it is to be understood 
that the described embodiments are only illustra- 
tive and various changes and modifications may be 
imparted thereto without departing from the scope 



11 



BNSDOCID: <EP 0429283A2_I_> 



21 



EP 0 429 283 A2 



22 



of the invention which is limited solely by the 
appended claims. 



Claims 

1. An image processing apparatus comprising: 
memory means for storing, on the basis of blocks 
each having a predetermined number of pixels, 
pixel image data including both halftone image data 
and line image data; 

wherein the mean information quantity of said hal- 
ftone image data per pixel stored in said memory 
means is not greater than the information quantity 
of sad line image data per pixel stored in said 
memory means, said halftone image data being 
compressed on the basis of said block. 

2. An image processing apparatus comprising: 
memory means for storing, on the basis of blocks 
each having a predetermined number of pixels, 
pixel data of one frame including both halftone 
image data and line image data; 

means for controlling writing of said data in said 
memory means; 

wherein said memory means store said halftone 
image pixel data while compressing the data quan- 
tity thereof, and said control means uses common 
addresses in writing said halftone image pixel data 
and said line image pixel data in said memory 
means. 

3. An image processing apparatus comprising: 
memory means for storing data carried by pixels; 
judging means for judging whether said pixel data 
read from said memory means is a halftone image 
data or not; and 

halftone processing means for conducting a hal- 
ftone processing on pixel data which has been 
judged as being halftone image data by said judg- 
ing means, using peripheral pixel data on the pixels 
around the pixels carrying said halftone image 
data. 

4. An image processing apparatus comprising: 
judging means for judging whether input data is 
halftone image data or not; 

coding means for extracting, when said input data 
is judged to be halftone image data by said judging 
means, a representative color of the input data on 
the basis of pixel blocks each having a predeter- 
mined number of pixels, and coding the extracted 
representative color; 

a first memory for storing the code coded by said 
coding means; and 

a second memory for storing said input data when 
said input data is judged by said judging means to 
be halftone image data. 

5. An image processing apparatus comprising: 
memory means for storing, on the basis of blocks 
each having a predetermined number of pixels, one 



frame pixel data including both halftone image data 
and line image data; and 

control means for reading pixel data of a predeter- 
mined area out of the pixel data stored in said 
5 memory means; 

wherein said pixel data read by said control means 
includes halftone image data and line image data. 

6. An image processing apparatus according to any 
one of claims 1 to 3 or 5, further comprising 

10 halftone processing means for supplying said 
memory means with halftone image data. 

7. An image processing apparatus according to 
claim 6, wherein said halftone processing means 
generates halftone image data representing grada- 

15 tion information of the respective blocks. 

8. An image processing apparatus according to 
claim 6, said halftone image processing means 
includes means for compressing image data on the 
block basis. 

20 9. An image processing apparatus according to 
either of claims 1 or 2, further comprising supply 
means for supplying said line image data to said 
memory means. 

10. An image processing apparatus according to 
25 any one of claims 1, 2 or 5 further comprising 

judging means for judging whether said image data 
is halftone image data or line image data. 

11. An image processing apparatus according to 
either of claims 1 or 2 t further comprising restoring 

30 means for reading the image data from said mem- 
ory means and restoring gradation information of 
the pixels from the read image data. 

12. An image processing apparatus according to 
claim 11, further comprising image forming means 

35 for forming an image in accordance with the pixel 
gradation information restored by said restoring 
means. 

13. An image processing apparatus according to 
claim 3, further comprising image forming means 

40 for forming an image in accordance with the output 
from said halftone processing means. 

14. An image processing apparatus according to 
claim 12 or 13, wherein said image forming means 
forms said image by electrophotographic process. 

45 15. An image processing apparatus according to 
claim 12, wherein said image forming means is a 
printer having a print head of the type which dis- 
charges a droplet by a force produced by mem- 
brane boiling of a recording medium caused by 

so application of heat energy. 

16. An image processing apparatus according to 
either of claims 3 or 4, wherein said judging means 
conducts the judgment by analyzing a predeter- 
mined command. 

55 17. An image processing apparatus according to 
claim 4, further comprising restoring means for 
reading data from said first and second memories 
and for restoring pixel color information from the 



12 
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read data. 

18. An image processing apparatus according to 
claim 17, further comprising image forming means 
for forming an image in accordance with the pixel 
gradation information restored by said restoring 
means. 
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© Image processing apparatus. 

® An image processing apparatus has a memory 
device for storing pixel image data including both 
halftone image data such as data of image of a 
photograph having a gradation and line image data 
such as data of text containing characters. The stor- 
age is conducted on the basis of blocks each having 
a predetermined number of pixels. The mean in- 
formation quantity of the halftone image data per 



pixel stored in the memory means is not greater 
than the information quantity of the line image data 
per pixel stored in the memory means. The halftone 
image data being compressed on the basis of the 
block. Therefore, both the halftone image data and 
line image data can be stored in a small memory by 
using common addresses, without causing any deg- 
radation of the image quality. 
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